Donor age-dependent decline in response of human red cell Ca2+-ATPase activity to thyroid hormone in vitro.
The effect of increasing donor age on the susceptibility of human red blood cell Ca2+-ATPase activity to stimulation in vitro by thyroid hormone was studied in 26 normal subjects, aged 15-81 yr. Basal enzyme activity (no added thyroid hormone) was unaffected by donor age. Group analysis, young (less than or equal to 50 yr) vs. elderly (greater than 60 yr old), revealed a 23% decrease in responsiveness of the enzyme to L-T4 (P less than 0.001). Regression analysis confirmed an age-dependent decline in thyroid hormone stimulability of Ca2+-ATPase [r = -0.42 (T4 effect) and -0.38 (T3 effect); P less than 0.01]. Red cell membrane Na,K-ATPase activity was not affected by donor age. Plasma T4 and T3 concentrations in these normal subjects also did not change with age. Possible contributions of the following mechanisms to this age-correlated change in enzyme activity were examined: altered responsiveness to calmodulin of membrane Ca2+-ATPase; membrane content of endogenous calmodulin, endogenous plasma T4 and T3 concentrations, and plasma glucose concentrations. Calmodulin responsiveness is required for iodothyronine action on the enzyme, but the calmodulin responsiveness of cells from elderly donors was not significantly different from that of cells from younger donors (P greater than 0.10). There was no relationship between membrane immunoassayable calmodulin and donor age or membrane calmodulin and Ca2+-ATPase activity. There were positive correlations between donor plasma T4 level and basal enzyme activity (P less than 0.05) and between donor plasma T3 concentration and hormone-responsive Ca2+-ATPase (P less than 0.01), but these did not contribute to the age effect. Plasma glucose previously was found to modulate red cell Ca2+-ATPase activity, but did not correlate with decreased hormone responsiveness of the enzyme in elderly donors. In conclusion, we found that the susceptibility of human red cell Ca2+-ATPase to in vitro thyroid hormone stimulation declined significantly with advancing donor age. Several possible calmodulin-dependent mechanisms for this age-dependent change were excluded, and thus, we postulate that the altered hormone sensitivity of the enzyme is membrane phospholipid mediated.